Introduction
The vessels in the upper and lower limbs may be damaged as a result of penetrating injuries and lacerations. This is likely to be seen with bullet wounds in areas of civil disorder and knife wounds, particularly in large urban populations. However, in rural districts the vessels are more likely to be damaged as a result of blunt trauma, particularly road traffic accidents. Such injuries presenting to a district general hospital which serves a large rural population are discussed in relation to the types of injuries likely to occur and their management.
Injuries to the upper limb Axillary artery: The majority of the injuries to the axillary artery occurred in motorcyclists. They were all closed injuries and all had associated major brachial plexus injury. The one exception was an elderly woman who suffered a subcapital fracture of the humerus and damaged the third part of the axillary artery. None of these patients had critical ischaemia, presumably because of the excellent collateral circulation around the shoulder joints. In some patients there was associated bony injury with disorganization of the anatomy, but in others there was just soft tissue injury. The arterial injury was sometimes in continuity, but in others there was complete avulsion of the vessels. The axillary vein was spared in all but one case in which it had been completely avulsed. All the injuries occurred in immediate proximity to one of the major tributaries: the acromiothoracic, the lateral thoracic, the subscapular or the circumflex arteries, presumably due to the relative fixation of the artery at these points.
Brachial artery: The classic injury to the brachial artery is caused by a supracondylar fracture, but injury to the brachial artery was also seen in a young boy who suffered a compound fractured dislocation of his elbow with complete avulsion of the artery and vein and damage to the median nerve. Two injuries to the brachial artery occurred with industrial injuries: a farmworker trapped his arm in farm machinery suffering a severe transverse fracture of the humerus and damaged his brachial artery over a 12 cm length. Another patient trapped his arm in a conveyor belt, damaging the median nerve and thrombosing the brachial artery at the elbow.
Radial and ulnar arteries: The only injuries to these arteries seen were in association with lacerations or penetrating injuries; there was no damage associated with forearm fractures.
Injuries to the lower limb Superficialfemoral artery: Injuries to the superficial femoral artery were seen in association with major trauma where the thigh had been torn open with avulsion of the vessels. One patient damaged the superficial femoral artery in association with a transverse fracture of the mid-shaft of the femur.
Profundafemoris artery: One patient damaged the first part of the profunda artery in association with a comminuted subtrochanteric fracture, and another patient damaged the distal profunda in association with a fracture of the upper shaft of the femur. Popliteal artery: The proximal popliteal artery seemed to withstand severe fractures, and the only injuries seen to the popliteal artery were at the level of the knee joint. One patient had an associated comminuted fracture of the tibial plateau. Another patient, who had been a frontseat passenger in a car, thrombosed the popliteal artery with associated soft tissue injury but no fracture. A third patient was a young motorcyclist found under a car whose injury had completely scooped out the arteries, veins, nerves and muscles in his popliteal fossa.
Tibial vessels: Injuries to the tibial vessels were associated with severe compound comminuted fractures, usually with associated severe soft tissue damage a-nd disruption of the anatomy.
Management
It is obviously an essential practice with any limb injury to look at the colour, temperature, pulses, sensation and movement distal to an injury, but it should be remembered that vascular injuries are often associated with nerve injuries which may obscure the vascular picture. Damage to the vessels in the lower limb will be more apparent because of the lack of collateral circulation. If possible without delay, preoperative arteriography should be performed using selective catheterization through the femoral route. If this is not possible, then on-table arteriography should be considered. Obviously, with an open wound and torn vessels, arteriography may not be necessary. Good exposure should be achieved to gain proximal and distal control, particularly with injuries to the axillary artery, to enable primary exploration and repair of the associated brachial plexus injury. Unstable fractures may need to be fixed before the vessels are repaired, and external fixation is often necessary. A vascular shunt may be temporarily inserted whilst this is done.
If the injury to the artery is short, it may be possible to excise the damaged segment and effect an end-to-end anastomosis, but the repair must not be under tension. In most cases it is necessary to insert a reversed vein graft. A Fogarty catheter should be passed distally to remove any thrombus; back bleeding may come from the collaterals and does not necessarily mean distal arteries are patent. The associated soft tissue damage usually precludes the use of heparin in these patients. Experience from the Vietnam war (Rich 1981 ) has shown that veins should be repaired by a graft of similar diameter, and it may be necessary to make a compilation graft. This is effected by opening two or three equal lengths of vein and joining them side to side. It is particularly important to repair the veins in the lower limb in the hope of preventing subsequent venous insufficiency.
True spasm is uncommon, but may resolve spontaneously once the fracture has been reduced. The textbook treatment is to use papaverine, but hydrostatic dilatation is said to be more effective (Richardson et al. 1981) . In this series spasm was not found to be a problem but it is important to exclude intimal damage, which is a much more common cause of acute obstruction of an apparently intact artery. Fasciotomies should be used liberally and should be open rather than closed (Ransom et al. 1981) . It has been quantified that a fasciotomy is necessary when the hydrostatic pressure in the compartment is greater than 30 cmH20 (Richardson et al. 1981) or greater than 40 mmHg (Ransom et al. 1981) .
The results of the repair to the upper limb vessels have been good, but the repairs of the lower limb vessels have been less successful, particularly to the popliteal and tibial vessel injuries and when all three tibial vessels were injured. This was largely because of the extent of the associated soft tissue injury.
